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(54) OPTICAL PICKUP DEVICE AND DIFFERENTIAL PUSH-PULL TYPE TRACKING CONTROL METHOD FOR 
3PTICAL PICKUP DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To simplify the constitution of an 
optical pickup 10 which implements differential push-pull 
cype tracking control when commonly used for both of an 
ordinary type CD and so-called DDCD(double density CD) 
/arying in track pitches. 

SOLUTION: The multibeam type optical pickup which forms 4 
Dieces of sub- I ight spots from a piece of light emitting 
section 14 is adopted as the optical pickup 10. The spacing 
_ in the R direction (=d i sk radial direction) of the light 
spot M of zero order and the light spot 1 of third order in 
the ordinary type CD 34a is so set as to be half the track 
)itch of the ordinary type CD 34a. The light spots of ± 
third order and ± second order are respectively utilized 
in the manner described above, by which the differential 
Dush-pull type tracking control of the ordinary type CD 34a 
and the DDCD 34b can be implemented without a hindrance. 
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WDDCD (fiMCD) OffiT^CftfflLT-r-r 

7 7 i/> t 7 a h 7 7 + > 

^fcf-^gJ^e-y ^'y^SfflTSo ii«SCD3 4 
a K*5W-S0^<WfcX#'y hM^3^0)tX#7 h I t 
(DRTlfa ( = ^x**S^rtl) HMLtt)HtaCD3 

4 aM'DDCD3 4 b^f>7 7 U»t^7 P 7>'a 
7/U j£ h 5 *y * > y»JW^ffi*3£»4 < ST £o 



34a. 34b 



70 7 ; 1 70. ; 71 




1.6 1.33 1.07 a8 a53 a27 0 0.27 0.53 CLB 1.07 1.33 1.6 Cum) 



(2) 



EFM2002-197688 



ytM (4 2) **6©}fc**lEltf/Hjfc*ilS 

t (is) tciiii^^T, 0«fjt*atatL. ^n&isisf 

3tO«O0*fr6l* (i «*2W±oa«»o MOfif 

? (3 0) jciias-e-r, ftfwx^ (34) o^i* 

hM\ O^OHItlf)t«cJ»JK<0}ttX#^ h^JtltSM 
hi, 0*OlHi9f)eu:»JCO3ttX#«y hOifiOcffiB 

^7 ±C07t X * v h ?'J *5 £ TtX <02t®fi fas\<D 

P 1 tt^tf 2 • 1 • s (fcfc U 1 U i tXTOiM 
fto ) tC^L<. £/c. P 2*4 2 • m • s (fc/cU m 

s U 

s i oiao^f^ x*osafe&if/xttE»i*tt, o 

1 #£:<0*cX#*y hfrSOKStfttlcS^T'r-f? 
•y + V^x^HMfctWiJU 

a2 0««03t-r-r^*<DIISatf/X«iB»-T?tt, 0 
^m^Q^X^y hfrSOK8*)tKg^TfV 7 

«f3tt*cWJCO^-r-f X^±<0ftX#<y h 

&££-9tC. JtlHlSffflJtt**^ (1 8) 

Siting c i:*«F»i:-rs»*3i l EKWfcb? >y * 
7 -y 

f (i8) fcaas-ST, H*f3t*4jaL, *n6HSf 

it<DI*3<D 0***6 I* (I tt2«±oa«Ro *BW>«F 
^ti»i-r^>o ) $T*OlElffift*:ftX#*y hfl£/3cft¥fg 
f (30) &Cii^£-£T, ftfVX* (3 4) 0^fi7? 

•y hfi, 0^O@ffr^c»jC^>«X^»y hO)S<(C{aH 

a. TVUjK h 5 *y * > y«J»^ffiK «5l 

m 1 Rt/*2eoaaoJt-r-rX*Oh5y*lf y^-tt, 

*nfh»B5K:W4Pl. P2T65kU JtrY X 



P 1 2 • 1 • s (fcfcU 1 fcfc i WTOISS 

&o ) E*L<. 3;/c, P 2 «2 • m • s (/c/cU m 

s*BHEU 

*£ l&fcOJfcX#'y hfr&ORWJttfcB^Tf*,,? 
7l/^>t;^7^a r^it h 5 -y * v y ftJfflffl Oh7 

»2oaao)t7 ? -<^*<oii*at;/xttiB»T*«, o 

7l/^>t ;b:Ay $/ a h 5 *y * V^MWH© h 5 
7 ^777gaffiOf>r 77 U v^>t ;l/^7 

ssHejcWiSo^-f x*±ojtx3Ky h#, i 

JiT^tc^iSO^-r^X^±07 I dX^'y h J:t)Jt«*^k 
JttlMrfllitt**? (18) ©/<#-:/jWB 

T 7 *y ^IfflOf>< 7 r Uv^t;I//7 >^ay;W h 5 
[000 1] 

[«w©«-r*ati«M« cd (^>/^h 

fc&tc^ffi S *l* 9t tf >y * 7 >y « tf >y 5 T 

^Ifflfi' 7 7 7 h7 7*> 

[0 0 0 2] 

[k*OS«] CD-R^CD-RWTti, h^-y^tf 
y^teOVT. 1. 6 jtm<D2Wif?Si: N 1. 1/xmcOD 
DCD (Double Densty CD: fgffigC 

d) ttf&%o cmzfttz>"r-$<Dmw%T&, cd - 

±WfcX#'y hlCOl^T h7 7 + >^BaiWIT$. 
[0 0 0 3] 

Dttfcn^eaEK:a:oTo^ce*(Ofig£i6«r*tt, a« 

iCDMDDC D(Of^77l/y^^;!//7'>j.y;l' 
^ h 5 ^y 4=->^*Wffltcffl^ JcJtSiB^JXtilsJtffffi?* 
ffl«Lft»tltfa6f. 7ttf^^7^yy^MO«^^g 

[0 0 0 4] *«0^O@M«. a^^h^v ^tf ^y^cO 
Ttx ^ X ^ oH3fe&a : /X«ESOISO'r-r 7 7l/V-> 

t?7 ^7 7 T'gilr 77 ;b77 
h5'y*>^W»7?ffi*««-r*ckT?fcSo 
[0 0 0 5] 
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(i 8) icmmz^T, B»Htt*£*u ^ne> 

§Jfft<OrtOO*fr5 i * ( i B2«±©ilRSo *tt 

^JRi* (3 0) tCiIjI£-£T\ ftrVX* (3 4) (D^r 
fS^rt^«tt*»lfi[K:*^»OB«Jtte««flD3ttX#y 

x#-y ha. o&(omfimciifc<Dyt7>#v h<D&< nc 

filt^o fit, R)fc£-y ^7^y^Btc4ot^T, K 

i stf a 2 <oiao)tf x h 7 7 * ^ 7 ^a, * 

n^ntBSKlRft* P 1 , P2T'$-5tU ftx^X^ 
±C07t X # >y h ^Jtc fctt ^^-r X ^ <0^g^fqj^\<D)t 

s (fc/£U liii«TOi«!Bo ) tcHL<, 
P2(i2 - m« s (/c/c'U mtt, l*SlT*fe*SM 

[0 0 0 6] M 1 Ofge^c&^T, ytr t <fX&£&* 9i 
CD<D{felC, CD-R, CD-RW^Wo 

7hM^if (30) u>x«ttT*a<. e 

EHffittfca:, JtBfcttttHtfJBfltfWR? (18) «B9f 

tBi»t?«, ss. o^oEisfjfckPj-ccfcK-rSo * 

fc, *Wffl»T*«, MX^7h^ *tl*3fe«r«lal 

tC^ft^X^KifS^n^TtX^y h^IHtO 

[0 0 0 7] ftHf/fffltt^MS? (18) fctt, 0IJ*l£ls] 

X sK -y h ^Jtc *s» ^fVX^7 ¥a*rfi|© U -y ft*S 
0, -f&^TtX^y h^JOJUTtfplOfef *y^T*te&l\> 
(I £: hs£<DJL MvZT v T^B^te JtX * «y h ?U li^frr 
^X^*a*(PJ*C»UT»*fcJtttfTV^o PI, P 2 
J®3?tC P 1 = 2 • 1 • s , P 2 = 2 • m • s T*S 

**e?«Btta:<s pi. p 2o-^x**iai^ 

P 1 =2 • 1 • sX*±P2 = 2 • m ■ sTft<Tfc<fc 



/imT*&& 0 I P 1 - 1 • s | ft? 1 lCf4LT± 5 %W 
^ *0|P2-m - s ItfP 2£fcfLT±5%«rtT* 
fcfttf. P Hit* #2 • 1 • slcHL<. £fc, P2(i 
2 • m • s tctitfSSL^fcLT, ^WOftl^-r *r 7 r U 
y is-rfr? y > a V ^ y * > y»J»**BT # 

[0 0 0 8] C «9 LT, O^TtX^y h 4: 1 ^OftX 
#-y h^O^f'^X^^a^fSiOSggiti^lcOfflJiOTt 
T^x^h77 tVvmms 1 /2 t lO^, 0# 
(DftXtfy h£myi<D9t*#v Y£<DytT4 7s**®fj 
fttOSggi fcS2 <E)«S<D}frr * X O h 5 y * tf *y ^<D 
m£l/2£-?ZC£tf*jm£%:Z>, h^vWv+tD 

m%zm i Rzsm 2 ommtoytT* x^tcw lt«j1o 

8) *¥U/flLT\ f^77l/>i/t;l/^r>a7;l/Sh 
7 -y *>y»M»*tt**l»a < ^SS-T ^> c i:*^* ^ 0 
JttB*W83tt¥*? (18) OSgKRtfW^, « 

Rojtn*Tffl**«r (1 8) o^d^^BSLT. Tte 

[0 0 0 9] ^2cD^^tf^y^7 7 ^yy^a^ c i:n 
tf, »1 0»W03tttf-y*7-y^«fiJc*^T. i #2 

ft^m? (18) ©;W->tfR£SnTl^« 
[0 0 10] 1 SfcatfmJfcOHSrJIfiteWaojttx-rX* 

±OJtX^y 1 ^CD0jjT7t^WiECO7tf :r '<X^± 

^O0f/f^^WiSO7tf=Vx^±^)tx^^ l ^ 

OlHl^^^^T f ^X^±(03tX^^y hcfcOTtao 
2«fiLbT»a5S 0 

[0 0 1 1] *2fc«®)ttX#'y hOTteSIB^ti, ^J^.(f 
JtBSrfflJtt^JR^ (18) ©H«r/^*->OI«7c0^tt 
O»«?K:±0««K:aH"P**o i ^Ttx^^y hcOTt 
B*«TS-a:fc»J4. l*ftffm*03ttX*-y FOJttB 

;U^«y ^> a h ^ ^y V^J©Jffl^^7t*^7 , cX 

*yh*a«-r*fc»©3iai (14) oa*it*«ia» 

COO 1 2] ^J^tf, ^l^SSO^x^X^ti:, 

y*kr»y^a«**s-e«scD-e«?). »2oiao 

Tfe-r^X^tih^^y^tf^y^^l/^^^DDCD (Do 
uble Densty CD: fiJS&KC D) T^fe^o 
^ 1 Rtfm 2 OffiHOTt^^ X >7 £ Ltftlftl h ^ v 

t¥vr&mmmfev$>%cDRzfDDCD£'?2>m'£ 

s, 1, mti\ 0U*lf. s = l. 6/im/ (2 • 

1 ) , 1=3. m= 2 £K££*i£o 

[0 0 13] BUTSa C DMDDCDOh77^tf7f 
ti^tl^tll. 6/imWl. l|imT*S5o -S, L 
fJot, Pl/2, P 2/ / 2t4^n ; fn0. 8^m. 



(4) 



«pM2002- 197688 



0. 55/zm£&£o s = 1 . 6 /im/ ( 2 • 1 ) % f 
S=ISSCD^h77^tf'Vf/ (2 • 1) 

£ U 1=3, m= 2 ^-r^C^CcfcD. 0# 

<0)tX#-y hfc3*<OitX#'y h£<OCD¥?l7i[p]<0&g 
mt. 3s££oT, MSC DOh^-y^y^O^ 

ftX#*y hfcOCD^a^fllOEIltt. 2s£&oT. 
«fE£ttilttSCDOh5v*ey^%J:5 if 1/2 
KttLTO. 0 2|im^ftfSi;5tOfl), 3i3fSC D 
h 5 -J * tf <y ^<0*> £521/2 KWt £M<0fiJ-&ti 
5%«rtOfflfrOIEHTfc!>. f3(? D D C DcO h ^ >y ^ 
l^y^Ol/2T*&££T3C2tfT'#& 0 C^lt, 

2#&>yt*#v Y*tmmLT. ddcd^t 

[0 0 14] WaOWHOjtt^y^Tv^WBx-f 7 

*Uf, ftW (1 2) freOftfcftHffijB^iK? (1 

8) KfflifiS-frT, E»rW*:£j«U fti^fMrt 

©oa*^i* ( i «2u±<oa«?a 0 *»<oflHittJfc 
o) itcmmz^r, (34) (o^s^i^g 

Xd/S h 5 v*->y»JW^J£te*^T, SB 1 »t«B 

2oa^o7 1 cf-vx^oh^^^if ^-n^tiffl 

5KR&SP1, P 2T^§^U ftrVX^±<0}¥;X 

eOtf-y^CisTfeSfcU P 1*4151*2 ■ 1 • s (fete 
U U4 i iaT<oeSSa o ) tSK, P2&42 
•m- s (f:/*:U l*it^^ga ) fcB 

X*OB£Stf/Xttl3»-Ct4. l#i:Q}fcX# 
•y h^b^l^Sol^TfY77Uy^t;b7 P 7^ 
a 7>1<J& h 9 * 4- > y iWWffl Oh77 + >^l7 -ffl» 
fcfcWU fB2(0«ao)tt-r-f X^OS^tf/XttiH 
at?«, 0#hm#i:<OftX<tf*y hA^OEftfettfcK^ 

[ooi5] mA^mco^-^T^^mmf^y 

7l/»t;l/^ya X;U:£ h 7 *y * > yfflBWffifc £ 

> t;l/77V2 X/bi£ h 5 «y * > ^ fMIBWffi tc *5l^ t\ 

«fVx^±o) , cX*7h^ 1 *<0B«TJttK:»«:O3e 
■r-fX*±OJtX#y h<fc t> 9 fc. Jt 



ElSTfflJt**? (1 8) O^*-y^»S«nT^4 0 
[0 0 16] 

0t0«l»«J5lcBT*feSo C D 3 4 O R ^[nl&t/TTjfn] 
U\ *tl^nCD3 40^g^rtJ (R:£ftRtfSR;*fR] 
ti^ti^nc D 3 4 Oj^JB«*ift2itf rt««^iftu:*Ba 
-T*o ) MCD3 4 0W*h5«y*0»«^F|q]**n 

n^tl C D 3 4 CO R 7? ftStf T # ft'vftX # >y h 
S-fr^fctOS^iR^eO^i&^rqJ^LTt^o * 

is-r^ft^u tf-Axxu*y*2 4KtfM(jAnn 

7^h^t»KS3tI6 8©R' ^ft&tfT' TifttC 
J£*t7fr07 I cX^y h^{a£-£££fr<Ot£-AXX'J >y 
* 2 4Rt/^MfflSU>X5 0(D&mJ5fa*7KLT^ 

[0 0 1 7] ¥#f*U-1fl 2(4, 9 s 1 2^ 

6CD3 4ST*<0)fcMl3 2 Steffi fcftSMSl 4^* 
,Wc*>o 0 EfflfWHEl 8*4. am«*l/— *f 1 2{Ri|<0® 
fclsmtt?^ 0*fcO 0 4*6tt»StlftU 
— »fjfctt. H«f«ff«l 8O0tf«?S2OlCj:O, t¥: 

ffl3 2±<oif@2, ^ntc^LT&ffl^ j eti^n2fi-r 

0<Oft5ffl<0#l§]#r# GHftJtOJ© RtfEHJWttCtfffl 

^n^o 5ffl<ojtte, tr-Axxu 7 ^ 2 4%mmi>r 

iiiiL, ^^-2 6^fel/^Tfn)^^:9 0° III, 3»J 

^-^ix>X2 8at;w^u>X3 o^instcSiSL, 

C D 3 4 IC&V^T, BtfT*Iftfc:J£JoT— MfclJtX*^ 
hM, E, F, G, H. I t J *4^t5 0 JttX**y h 
M, E , F, G. H, I, J^OE^Jfi, EW><OftX#y 
hM»C»UT»WO^J-e»0, T 7tM3 2± 
OJfcX*^ hMlC*fbT^X^*y hE2F, Rtf^XsK 

[0 0 18] ft»6 6te. JtXsRy hM*J&«Si:-r*3t 
X#7hM, E, F, G, H, I. ] (DRXytoyObT* 

TtX^^y hM^e>e-Axx»;^y^ 2 4*t«. 
7tsa3 2^a^-r^»o -r^^^s cD3 4^itm 

IHSfrC, tt%U>X3 0. nU^ — ^U>X2 8. St/ 
^^-2 6^oliiLT, AXXU 2 4^AS*« 
tf-AXX , J'y^2 4[Z^X, 9 0° rR3#^r^^ 

jRjiwwBuvxs oojj^fofrvo 7*hm 

-KS«ffi6 8«. 3tt«6 6K:«LTitft"CBTStOHP» 
*BB»T-WtcE«*nfcJt«m*^i:LT<07* h£ w 
^t-F5 2M, 52E, 52F, 52G, 5 2 H. 5 
2 1, 5 2 J O£ffi<0S3tBB«:$ty¥ffi£ LT^S^n 
^ 0 tf-AXXU^y^ 2 4*^6jHuSimi5U>X5 0<07i 
^ffiWLftSWJta, «jftHIBUVX5 0*aiiUT. 
*7*hm-K5 2M, 52E, 52F, 52G, 
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5 2 H, 5 2 1, 5 2 J ^Al^n^o 

[0 0 19] 6*5, »7lO«X*7hM, E , F. 
G. H. 1, J £C D 3 4<D&h^y*»{ttfc£«L 

tcte, 7*h^*-K5 2M, E, F, G. H. I, 

#ffl(Cffiffl-r*»^*Ctt, 7* h^>T*-K5 2 e, f 
[0 0 2 0] )tX^7hM{^ lHHff«HPtE 1 8fcl*5^T 

3tt4:i»*c4:K:-rft. KXsRybE, F tt EMffiB^tE l 
V&O. TtX^^hG, HttElSMMMgl 8tC*5l^T£ 
[0 0 2 1 ] mZ&mftSlC D 3 4 aXteDDCD3 4 

TtX^y KD^«W<0fflBJC«« o h77^7 0 UilKt 
SC D 3 4 a<Dh?v ^TfeD. h77^71«DDC 
D34bOh77^"C^D, Mh77^70, 71 

iPjOBPKttl. 6 /imT'fc&OlCfcfU h77^71d 
R^faOPalPIte 1 . 1 /imtfeSo H!2^*5l>r. Tfi'J 
OB^Ofi. 0^<OJtX*y hMtfJBWLTl^* h^y 
^70 £g¥<D h 7 7 ^ 7 0 £L, mmm<D h?v5 7 
0 C0*£>itC«LT± R Jj fi^OEIttO*6»ffi*4Mtt il 
mT^LTl/^o 0#W»tX#*y hM£+3#<OftX# 
*y h I <D^^t(DRli^mmLi^3 4a^h77^tf7 
^co l /2, Tftfr-feO. 8/iml:«i:5lc, ftX# 
•y h9JK*»3»»}tX#-y KOBBH**Hffi*nTV^ 
£o BH£(i. Jtttf «y ^7 7/81 1 0<Dtf-AX:/U 
7^24, $7-26, 3 — *U>X2 8<OR#ffij 

0. 8 ^m£f3C h^Ccfc 0. JtX-Kv h^J*c43**«IW 
»*£X*K*y h<DR?jfpjS§giste, s = L/3 = 0. 2 6 

6 6- • • fimtftOs B2l£fttt&WM<DBS&0a s 

tl*C<fc 0, «^*-y hGOR»|qjfflB«0. 53/imi: 
cn^^LT. D D C D 3 4 b lC$Slf%> h^7vt? 

7 1<Qtf>y^tel. 1/imTSOx 1. l|im/2 = 



0. 5 )tX^7hGOR75MI«, 
0. 5 5 /xmfcfcfLTO. 0 2 fi mfctf^n^tf, CO 
-TtlttO. 5 5 jimfc:ttLT$J3. 8%OftlTftO> 
-rftte-6 5%WrtOKST*fet), SlfDDCD34blC 
«5tJ* h^-y* 7 1 ©If-y^O l/2/c#ftX#'y hM 

^6iinfcffiB*cjttx*y hGtffiFfi-rsfcLT, ma? 

[0 0 2 2] H3ttHI0T#ftKl 8O0f)TM2 OK 
fctt* 1 k!y^©2fflOlaI^<# — VflW**bT^ 
£ G (a) <DE\tfTJ*2 — >t (b) OEllFf/** — 
tt, $01/-:/ 7 4 fc7VK7 5 fc#iSMELT*5 0, 

(a) OIH«T^#-VT«4-*fr6fftill^y;l/-77 
4 , 7VK7 5 > <f)\s—7 7 4 N > F 7 5 £WJ 

Sn, (b) ©BW^#-VT«-*^6flWII^5VF 
7 5, y;I/-77 4, 7VK7 5, M^-/7 4tf 

iE?y^n^>o p t ttm»f^*— >(D i try^-OTfffiTfi 

0, Pa, Pb. Pc, Pd«-iS8^e>« / \Sy r ;l/- 
^7 4Xti§7>F7 5<DR2F[rI*t£T**o iI«SJC 
D3 4 aMDDCD3 4 b Of-i' 7 7!/>>'t^/7 

««3mm. 7fcX#-y hOHPBliO. 0 1mm. U— *f 
ftO&SteO. 7 8 /xmtcLT, nU^-b^^tClH] 
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